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Although programmed electrical stimulation of the heart was
first described over 20 years ago
(1,2). its value in managing
patients resuscitated from sudden death was appreciated
only more recently (3-6). Increasing success in the manage-
ment of acute myocardial infarction has expanded the pop-
ulation at risk for later sudden death . Furthermore, wide-
spread application of resuscitation techniques has resulted in
a growing number of cardiac arrest survivors. The use of
electrophysiologic studies to elucidate the mechanisms of
arrhythmic death has thus become increasingly important
.
Importance of arrhythmia inducibility. In patients with
life-threatening ventricular tachyarrhythmias, the ability to
reproducibly recreate such arrhythmias in the etectrophysi-
otogy laboratory provides a baseline by which to gauge the
efficacy of subsequent therapy. The identification of therapy
capable of suppressing electrically inducible ventricular
arrhythmias is independently predictive
of both enhanced
survival and freedom from arrhythmia recurrence in these
patients (5,7,B). In addition, The nature of the specific
arrhythmia initiated at the time of baseline electrophysio-
logic study is
an independent determinant of the ability to
suppress induced arrhythmias in the electrophysiology lab-
oratory. Induced sustained ventricular lachycardia is harder
to suppress than induced nonsustained ventricular tachycar-
dia or induced ventricular fibrillation
(9). Finally, arrhythmia
inducibility at baseline electrophysiologic study may be an
independent predictor of arrhythmia recurrence in patients
resuscitated from sudden death (t0) .
Predictors of arrhythmia
inducibility
. In this issue of the
Journal, Freedman and coworkers (11) report on the influ-
ence of male gender and healed myocardial infarction on
induction of ventricular arrhythmias in 150 survivors of
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cardiac arrest not associated with acute myocardial infarc-
tion . These two clinical features were not simply markers of
more severe underlying heart disease but independently
related to the outcome of baseline electrophysiologic study
in these patients . These results are strikingly similar to those
reported earlier by Schoenfekl et al . (9) in a large group of
patients with spontaneous ventricular tachyarrhythmias and
later by Swerdlow et al. (12) in patients with out of hospital
ventricular fibrillation
. These are the only studies to date
(9,11,12) evaluating the independent determinants of
arrhythmia inducibility during programmed cardiac stimula-
tion in patients with ventricular lachyarrhythmias .
The subsets of arrhythmia patients evaluated were some-
what different and, hence, the reports are not strictly com-
parable. Schoenfeld et al . (9) examined 261 patients with
both nonsustained and sustained ventricular arrhythmias,
including 107 patients with cardiac arrest, whereas Freed-
man et al . (II) analyzed the results only for patients with
sustained ventricular tachycardia or fibrillation resulting in
cardiac arrest . Swerdlow et al . (12) studied only patients
with out of hospital ventricular fibrillation . A separate anal-
ysis of predictors of inducible sustained ventricular tachy-
cardia was made in the latter two studies because of the
uncertain clinical significance of electrically induced ventric-
ular fibrillation (13,14). Finally, the stimulation protocols
differ somewhat, particularly with regard to their relative
reliance on the introduction of triple extrastimuli, which may
increase sensitivity of programmed stimulation techniques
perhaps at the expense of specificity (I3) .
Is there a difference between patients with ventricular
tachycardia and ventricular fibrillation? Schoenfeld et al, (9)
demonstrated that the presenting clinical arrhythmia is a
potent and independent predictor of the ability to initiate
ventricular arrhythmias in the electrophysiology laboratory .
Patients presenting with sustained ventricular tachycardia
are more likely to have electrically inducible arrhythmias
than are those with either ventricular fibrillation or non-
sustained ventricular tachycardia. Eectrophysiologic mech-
anisms responsible for this observation remain undefined,
although evidence from catheter mapping studies (15) and
signal-averaged electrocardiography (16) suggests that the
degree of conduction delay during sinus rhythm may deter-
mine whether patients have spontaneous and inducible ven-
tricular tachycardia versus fibrillation . Lower ejection frac-
tion (17) and presence of prior infarction and ventricular
aneurysm (II) also appear to correlate more with induced
sustained ventricular tachycardia than with induced fibrilla-
tion. Despite these differences between patients with sus-
tained ventricular tachycardia and fibrillation, it is apparent
that healed myocardial infarction and male gender are
important determinants of the ability to induce any ventric-
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ular arrhythmia in the laboratory, independent of the
arrhythmia studied .
These observations from the clinical electrophysiology
laboratory may enhance our understanding of arrhythmo-
genesis . Histologic analysis of subendocardial infareted re-
gions resected during arrhythmia mapping indicates that an
interspersion of scar and surviving myocardial fibers is
present at the putative site of tachycardia origin (18) . This
heterogeneity of infarction produces fractionated endomyo-
cardial electrograms resulting from slow and inhotaogeneous
conduction . The fractionation is thought to be a marker of
potential zones of reentry amenable to tachycardia induction
and is particularly characteristic of healed infarction (19,20) .
The persistence of such a stable anatomic substrate over
time has, furthermore, been associated with long-term re-
producibility of arrhythmia induction in patients with healed
infarction in contrast to those with either cardiomyopathy or
no structural heart disease (21). Of interest is the unex-
plained observation that the presence of multiple infareted
zones is associated with enhanced arrhythmia inducibility
(9,11) and may distinguish patients with sudden death from
those with nonfatal sustained tachycardias (17).
Limitations of the present study . Few limitations are
apparent in the study by Freedman et al . (I1) . The study
population included 19 patients (13%) in whom the possibil-
ity ofbradycardic arrest cannot be excluded (22) b ;:cause the
earliest rhythm al the time of cardiac arrest was not docu .
mented
. The exclusion of left ventricular stimulation or
isoproterenol infusion from the stimulation protocol may
have limited the sensitivity of their protocol (23). Patients
with no inducible arrhythmias did not undergo repeat base-
line study to reassess inducibility . Recent work (24,25) has
demonstrated some day to day variability in both the ability
to induce ventricular arrhythmias and the actual arrhythmias
induced
. No mention is made of drug therapy at the time of
cardiac arrest. Proarrhythmic effects of antiarrhythmic med-
ication may at times be
responsible for noninducibility at
baseline study in survivors of cardiac arrest
(26).
Precise
comments on the specificity of arrhythmia induction in this
study cannot be made because 12 lead electrocardiographic
(ECG) tracings of the presenting arrhythmia were largely
unavailable . Finally, it should be
acknowledged that other
unexamined variables may prove to have independent im-
portance if incorporated into their analysis .
What Is the importance of noninducibility of arrhythmias
in the cardiac arrest survivor? An ongoing controversy
exists as to the prognostic import of a "negative" elec-
trophysiologic study in patients resuscitated from sudden
death
. In some patients, transient conditions such as
isch-
emia or metabolic derangement may result in cardiac arrest,
and therapy directed at these underlying precipitants may
provide for an excellent outcome
(27) . Patients with cardiac
arrest without inducible arrhythmias who have depressed
ventricular function and no reversible ischemia may not fare
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as well (4,8) . In these patients, the presence of prior myo-
cardial infarction may be an independent predictor of
arrhythmia recurrence and sudden death (28) and may lead
to the consideration of nonpharmacologic therapeutic strat-
egies such as the automatic implantable cardioverter-
defibrillator.
Clinical Implications . Electrophysiologic studies have
proven invaluable in the selection of therapy and prediction
of long-term outcome in survivors of cardiac arrest . The
overall predictive accuracy of the technique may exceed that
obtained by less invasive approaches such as Holler ECG
monitoring (29,30) . The ability to recreate these arrhythmias
in the electrophysiology laboratory and, thereafter, to define
suppressive therapy is important in altering the otherwise
dismal prognosis of these patients . Freedman et al
. (11)
clearly have demonstrated that the male cardiac arrest
survivor with prior myocardial infarction is perfectly suited
to this important technique
. This is not to say, however, that
all other patients should
be excluded from electrophysiologic
study. The applicability of the technique in selecting therapy
for other subsets of cardiac arrest survivors, for example,
those with dilated cardiomyopathy (31), has yet to be de-
fined
. For the cardiac arrest survivor without inducible
arrhythmia, the optimal approach remains unclear.
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